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DETAILED ACTION 

Claim Objections 

Claim 3 is objected to because of the following informalities: "the 
order" should be changed to "an order". Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 10 and 11 recite the limitation of "the filter". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 13 recites the limitation of "the path". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 21 recites the limitation of "two substrates". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-6.22.24 are rejected under 35 U.S.C. 102(a) as being 
anticipated by "Thin observation module by bound optics (TOMBO): 
concept and experimental verification/ 10 April 2001/ Vol. 40, No. 11/ 
Applied Optics 1806. This reference is referred to asTanida I. 

Regarding claim 1, Tanida I discloses an imaging system comprising: 
an array of lenses (Tanida I, Fig. 3a and Tombo Architecture 3A, wherein 
a microlens array is disclosed); 
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a plurality of sensors for each lens (unit), each sensor having a single 
detection element of size p.sub.xp.sub.y, with the center-to-center spacing of the 
detection elements being dx in the x-direction and dy in the y-direction, the 
plurality of sensors being adjacent to an image plane of a corresponding 
lens(Tanida I, Fig. 3a and Tombo Architecture 3A, wherein each microlens sends 
optical signals to multiple photosensitive cell); and 

a plurality of macro-pixels of size dxdy, each macro-pixel corresponding to 
a sensor and being between the corresponding lens and the sensor, each macro- 
pixel having mxmy micro-pixels, each micro-pixel being of size dx/mx*dy/my and 
having one of a high and a low transmittance function (Tanida I, Fig. 3a, Tombo 
Architecture A, and Experimental Tombo system 4, wherein stainless-steel 
plates are used for micro-pixels, cell size is 1 1 |am x 1 1 |am, and squared-shaped 
holes with hole diameter is 1 5 jam), 

wherein light transmitted through each lens and directed towards a sensor 
will impinge oh the sensor after multiplication by the transmittance of the macro- 
pixel (Tanida I, Fig. 3a, Tombo Architecture A, and Experimental Tombo system 
4, wherein after the lens, light passes the holes), and 

wherein the imaging system has a resolution in the image plane of greater 
than 1/px in the x-direction or 1/py in the y-direction (Tanida I, Fig. 3a, Tombo 
Architecture A, and Image-Retrieval Methods 5, wherein when applied to the 
TOMBO system, back-projection method achieves higher image resolution the 
the sampling method). 
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Regarding claim 2, Tanida I discloses the imaging system of claim 1 . In 
addition, Tanida I discloses that a ratio of a size of each macro-pixel to a size of 
each micro-pixel is proportional to a number of lenses in the array of lenses 
(Tanida I, Fig. 3a, Tombo Architecture A, and Experimental Tombo system 4, 
wherein cell size is 1 1 ^m x 1 1 (am and squared-shaped holes whose hole 
diameter is 15 urn, thus this ration is proportional to a number of lens in the array 
of lenses). 

Regarding claim 3, Tanida I discloses the imaging system of claim 1 . In 
addition, Tanida I discloses that the size dx/mx*dy/my is on the order of a desired 
resolution of the imaging system, (Tanida I, Fig. 3a, Tombo Architecture A, and 
Experimental Tombo system 4, wherein squared-shaped holes with hole 
diameter is 15 \im are used for the resolution 739x575). 

Regarding claim 4, Tanida I discloses the imaging system of claim 1 . In 
addition, Tanida I discloses that all m micro-pixels for a corresponding macro- 
pixel have high transmittance, (Tanida I, Fig. 3a, Tombo Architecture A, and 
Experimental Tombo system 4, wherein squared-shaped holes with hole 
diameter is 15 are used). 

Regarding claim 5, Tanida I discloses the imaging system of claim 1 . In 
addition, Tanida I discloses that only one micro-pixel for a corresponding macro- 
pixel has high transmittance, (Tanida I, Fig. 3a, Tombo Architecture A, and 
Experimental Tombo system 4, wherein cell size is 11 ^im x 11 urn and squared- 
shaped holes whose hole diameter is 15 urn, and the macro pixel transmits all 
incoming light. 
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Regarding claim 6, Tanida I discloses the imaging system of claim 1. In 
addition, Tanida I discloses that a number of lenses in the x-direction is different 
from the number of lenses in the y-direction (Tanida I, Fig. 3a, Image-Retrieval 
Methods 5, wherein Tombo system is 32x25 units). 

Regarding claim 22, Tanida I discloses the imaging system of claim 1 . In 
addition, Tanida I discloses dxdy=pxpy, (Tanida I, Fig. 3a, Tombo Architecture A, 
and Experimental Tombo system 4, wherein stainless-steel plates are used for 
micro-pixels, cell size is H^im x 11 u.m, and squared-shaped holes with hole 
diameter is 15 urn). 

Regarding claim 24, Tanida I discloses the imaging system of claim 1 . In 
addition, Tanida I discloses a processor receiving outputs from the plurality of 
sensors and combining outputs from corresponding sensors for different lenses 
(Tanida I, Fig. 7 and Fig. 1 1 , wherein it is inherent that a processor is used to 
produce final image from multiple images). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 7-9.23 are rejected under 35 U.S.C. 103(a) as being obvious 
over "Thin observation module bv bound optics (TOMBO): concept and 
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experimental verification/ 10 April 2001/ Vol. 40. No. 11/ Applied Optics 
1806. This reference is referred to asTanida I. 

Regarding claim 7, Tanida I does not discloses the high transmittance is 
one and the low transmittance is zero. 

However, it is obvious to an artisan to define high transmittance is one 
and the low transmittance is zero because such definition clearly determines the 
transmittance in order to simplify processing. 

Regarding claim 8, Tanida I discloses high transmittance is greater than 
0.5 and the low transmittance is less than 0.5. 

However, it is obvious to an artisan to define high transmittance is greater 
than 0.5 and the low transmittance is less than 0.5 because such definition 
clearly classifies incoming light and increases amount of incident light. 

Regarding claim 9, Tanida I discloses high transmittance micro-pixels in 
macro pixel. 

However Tanida I does not disclose at least 20% high transmittance 
micro-pixels. 

On the other hand, it is an artisan's choice of designing at least 20% high 
transmittance micro-pixels. 

Therefore, it would have been obvious to an artisan to incorporate the 
percentage of high transmittance micro pixels into the imaging device as 
described by Tanida I because such high transmittance micro pixel increase 
image contrast. 
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Regarding claim 23, Tanida I discloses the imaging system of claim 1. In 
addition, Tanida I discloses corresponding macro-pixels and sensors fill in 
similarly sized area of lens. 

However Tanida I does not disclose polygonal lens. 

On the other hand, it is an artisan's choice of design an array of microlens 
as polygonal lenses. 

Therefore, it would have been obvious to an artisan to incorporate the 
polygonal microlens into the imaging device as described by Tanida I because 
such an array of polygonal lens reduces dead space in the microlens array. 

Claims 10-14.16-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanida I in view of Tanida II (U.S. Pat. 7.009.652). 

Regarding claim 10, Tanida I discloses the imaging system of claim 1. In 
addition, Tanida I discloses is formed on one side of a substrate. 

However, Tanida I does not disclose the filter is formed on an opposite 
side of the substrate. 

On the other hand, Tanida II discloses the filter is formed on an opposite 
side of the substrate (Tanida II , column 6 lines 35-37, wherein the polarized filter 
is at photosensors). 

Therefore, it would have been obvious to an artisan to combine the 
filtering element as described by Tanida II et a with the imaging system as 
described by Tanida I in order to separate adjacent signals because such 
combination does not increase thickness for separation layer. 
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Regarding claim 11, Tanida I discloses the imaging system of claim 1. 
However, Tanida I does not disclose the filter is formed on the lens. 

On the other hand, Tanida II discloses a polarizing filter arrays are 
arranged at a micro-lens array surface, (Tanida II , column 6 lines 35-37). 

Therefore, it would have been obvious to an artisan to combine the 
polarizing filter arrays as described by Tanida II with the imaging system as 
described by Tanida I in order to separate adjacent signals because this 
combination does not increase the thickness of a separation layer. 

Regarding claim 12, Tanida I discloses the imaging system of claim 1. 
However, Tanida I does not disclose at least part of a path between the lens and 
the array of macro-pixels has a refractive index greater than one. 

On the other hand, Tanida II discloses at least part of a path between the 
lens and the array of macro-pixels has a refractive index greater than one, 
(Tanida II , Table 2 and column 5 lines 28-47). 

Therefore, it would have been obvious to an artisan to combine the 
refractive lens with index higher than one as described by Tanida II with the 
imaging system as described by Tanida I in order to reflect incident light because 
such high index reduces the thickness of the separation layer. 

Regarding claim 13, Tanida I discloses the imaging system of claim 10. 
However, Tanida I does not disclose a majority of the path has a refractive index 
greater than one. 

On the other hand, Tanida II discloses a majority of the path has a 
refractive index greater than one. 
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Therefore, it would have been obvious to an artisan to combine the 
refractive lens with index higher than one as described by Tanida II with the 
imaging system as described by Tanida I in order to reflect incident light because 
such high index reduces the thickness of the separation layer. 

Regarding claim 14, Tanida I discloses the imaging system of claim 1. 
However, Tanida I does not disclose one filtering element allows all the light 
incident thereon to impinge on the macro-pixel. 

On the other hand, Tanida II discloses one filtering element allows all the 
light incident thereon to impinge on the macro-pixel (Tanida II , column 6 lines 
35-37, wherein the other filter at photosensors blocks incoming light). 

Therefore, it would have been obvious to an artisan to combine the 
filtering element as described by Tanida II et a with the imaging system as 
described by Tanida I in order to separate adjacent signals because such 
combination does not increase thickness for separation layer. 

Regarding claim 16, Tanida I and II disclose the imaging system of claim 
1 . In addition, Tanida II discloses the lens includes a substrate having parallel 
surfaces, an optical element being formed on at least one of the parallel 
surfaces, (Tanida II, Fig. 3C wherein diffractive lens is fabricated). 

Regarding claim 17, Tanida I and II disclose the imaging system of claim 
1 . In addition, Tanida II discloses the lens includes at least two substrates 
having parallel surfaces, at least two optical elements, each optical element 
being formed on a different surface of the at least two of the parallel surfaces 
(Tanida II, Fig. 3C, wherein laser beam affects both sides of glass substrate G). 
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Regarding claim 18, Tanida I and II disclose the imaging system of claim 

16. In addition, Tanida II discloses one optical element of the least two optical 
elements is a diffractive optical element (Tanida II, Fig. 3C, wherein it is a 
diffractive lens). 

Regarding claim 19, Tanida I and II disclose the imaging system of claim 

17. In addition, Tanida II discloses the diffractive optical element corrects for 
aberration of the lens (Tanida II, Fig. 3, wherein correcting aberration is inherent 
part of diffractive lens). 

Regarding claim 20, Tanida I and II disclose the imaging system of claim 
16. In addition, Tanida II discloses the at least two substrates for an array of 
lenses are bonded together (Tanida II, column 6 lines 47-50, wherein hybrid filter 
of diffractive element and refractive element). 

Regarding claim 21, Tanida I and II disclose the imaging system of claim 
16. In addition, Tanida II discloses a spacer between the at least two substrates 
(Tanida II, Fig 3C, wherein there is a distance between the two surfaces). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanida I in view of "Color imaging with an integrated compound 
imaging system". 8 September 2003/ Vol. 11. No. 18/ Optics Express 2109. 
This reference is referred to asTanida III. 

Regarding claim 15, Tanida I discloses different color filters in paths of 
corresponding macro-pixels. 
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On the other hand, Tanida III discloses color filters in paths of 
corresponding macro-pixels (Tanida III, Fig. 3, wherein color separation by 
pixels). 

Therefore, it would have been obvious to an artisan to combine the color 
filters as described by Tanida III with the imaging system as described by Tanida 
I in order to separate color for pixels because such combination results in better 
image quality, i.e color image instead of black and white. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Robinson et al (U.S Pat. 5,61 6,91 2). 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Tuan H. Le whose telephone number is (571) 
270-1 130. The examiner can normally be reached on M-Th 7:30-5:00 F 7:30- 
4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David L. Ometz can be reached on (571 ) 272-7593. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-21 7-91 97 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Tuan Lei 
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